We prove a theorem concerning the arithmetic structure of A(p) sets. This generalizes a result of Rudin and yields a new characterization of Sidon sets for certain Abelian groups.
Let G be a compact Abelian group with dual group Y. A subset Fez r is called a A(p) set (2<p<cc) if for every trigonometric polynomial f-2x akyk (yx, • • • , yn e E) an inequality \\f\\^B \\f\\2 holds, where the constant B depends only on E and p. Theorems 1 and 2 of this paper give estimates on the number of elements of E which can lie in a given multidimensional arithmetic progression in Y. Theorem 2 is a generalization of Rudin's result [5, Theorem 3.5] . When a set E is A(p) for all2</><oo and the constant B may be taken as Cp112 where C depends only on E then it is called a A set. A subset £cf is said to be a Sidon set if every bounded function on E can be extended to be a Fourier-Stieltjes transform. It is known that every Sidon set is a A set, but the converse is unknown [4, p. 128] . As a corollary to Theorem 2 we find that A sets are also Sidon sets in groups Y where each element has the same prime order. where C is the constant in the definition of A set.
Proof. In Theorem 2 set p=2 log((A • • • ßk)(l +Nr)s-k). Kahane [2, p. 58 ] has already proven this result for the case where E is a Sidon set, and it is unknown if this condition is sufficient to make a set Sidon. The next result shows that in certain cases it is and therefore gives equality of Sidon and A sets (cf. M. P. Malliavin-Brameret and P.
Malliavin [3] ).
Corollary.
Let £ c Y and suppose that each y er has prime order ß. Then the following are equivalent.
(i) \AX C\E\ = Ks (K depends only on E).
(ii) E is a Sidon set. (iii) E is a A set.
Proof. We know that (ii)=>(iii)=>(i). Therefore, we show (i)=>(ii). The following result is due to Horn [1] .
Let V be a vector space over some field and £<= V. Given a natural number K, the following two statements are equivalent.
(a) E is the union of K linearly independent sets. (b) |7?|=Arank(7?) for all finite subsets B<^E, where rank(Ti) is defined as the number of elements in a maximal linearly independent subset of B. T is a vector space over Z(ß), and (i) implies that statement (b) of Horn's theorem is satisfied. Thus E is the union of K linearly independent sets and is, therefore, a Sidon set [4, p. 124] .
